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Abstract
Separation processes are widely used in the chemical, mineral processing and nuclear industries. The Worldwide legislative trends are moving towards lowering the permissive levels of naturally occurring metal ions in effluents. The continuous increase of the world's need for most of the known heavy metals and the decrease in grade of the available ores makes it essential to find effective and efficient methods for processing waste waters containing metal ions even at very low concentration . Thus there has been an emerging interest and need for an efficient and cost effective process for the selective removal and recovery of metals from ores and various industrial waste waters like electroplating industries and leather industries etc. Separation techniques based on membranes have shown high potential in saving energy compared to conventional separation processes such as precipitation, distillation etc. Membranes for the separation and concentration of metal ions have received considerable attention in the past three decades due to its characteristics such as ease of operation, energy, selectivity advantages, and low cost operation factors. Membrane separation plays a vital role in separation science, it encompasses a wide range of separation techniques such as microfiltration, ultrafiltration, dialysis, reverse osmosis, pervaporation, gas permeation, liquid membranes etc. All these membrane based separation processes are now emerging as efficient techniques for pre-concentration, separation and purification. Their utility varies from wastewater treatment to auto paint recovery. Among all these membrane separation techniques, liquid membrane technique has an edge over conventional solvent extraction process and combines the processes of extraction, diffusion and stripping in a single step. It has aroused much attention in recent years as these constitute one of the most economic separation techniques, due to relatively smaller investment and negligible operations and maintenance cost. The introduction of thesis reviews the need for the separation science, development of membrane technology (especially in the field of metal ion separation and effluent treatment), various membrane processes, techniques behind the processes, liquid membrane transport mechanism, essential features of carriers, types of commercial carriers, advantages of liquid membrane separation, various types of liquid membranes and applications in the field of metal ion separations. It also emphasizes the scope of the present investigation. The materials and methods chapter deals with experimental methods and various analyses techniques. The preparation of feed and strip phases, preparation of liquid membrane supports by impregnation process and the flat sheet supported liquid membrane (FSSLM) setup were explained. Metal ion concentration in various aqueous phases were measured by atomic absorption spectroscopy (AAS) technique. The method of analyses of experimental values using design expert technique are presented. In the results and discussion of the thesis the effects of feed phase pH, concentrations of stripping agent, carrier, types of diluent and temperature on the separation of the Cr(VI) and Zn(II) from a feed mixture of Cr(VI),Ni(II) and Zn(II) (Type - I system) and separation of Cr(VI) and Cu(II) from a feed mixture of Cr(VI), Ni(II) and Cu(II) (Type - II system) are being discussed in terms of metal ion enrichment factors. Using design expert analysis, models were developed for Cr(VI) and Zn(II) metal ions (Type-I system). The regression models obtained were able to explain the experimental result with high level of significance. Using linear least squares' curve fit procedure, experimental values were fitted to a straight line correlation equation (Type-I & Type-II systems) and a comparison has been made between the experimental and calculated values and they are found to be compatible within a maximum error percentage of 15. Finally, the thesis contains conclusions of the present work along with future plan of action and references. 
  	 


